positive. Abdomen was soft, but with diffuse tenderness all over the nine quadrants. There was no palpable organomegaly, and bowel sound was audible. Other systems appeared normal. Presumptive diagnosis of 'dengue fever with warning sign' was made, and treatment was started accordingly.
After a few hours, he became pale and developed shock (pulse 140/min and blood pressure 80/50 mmHg). There was no response to intravenous fluid and packed red cell transfusion. He was shifted to the Intensive Care Unit (ICU) as his condition continued to deteriorate. At the ICU, he was found anaemic, drowsy, dyspnoeic (respiratory rate 26/min), and in profound shock (pulse 148/min and blood pressure 60/40 mmHg). He was electively intubated and put on mechanical ventilator support. Inotropes were administered to raise his blood pressure. On further physical examination, there was no visible bleeding from any site. Abdomen became distended, tender and boardlike rigid. Diagnostic paracentasis yielded frank haemorrhagic fluid.
On admission, haemoglobin was 14·3 g/dl, haematocrit 41·3%, and platelet count 56,000/µL. Anti-Dengue Antibodies (both IgM & IgG) were positive. Following fluid resuscitation, haemoglobin was reduced to 9·5 g/dl and haematocrit to 28·5%. By another 6 hours, haemoglobin and haematocrit was further reduced to 7·12 g/dl & 21·2%, respectively. Platelet count remained <50,000/ µL. Aminotransferases were slightly elevated (ALT 48 U/ L & AST 64 U/L), but all other biochemical results were within normal range. Evidence of intra-abdominal haemorrhage from paracentasis persuaded to do an ultrasonogram (USG) of whole abdomen that suggested gross ascites of haemorrhagic nature with splenomegaly, and a possible intrasplenic haematoma. A plain CT scan of abdomen revealed splenic rupture with haematoma in the spleen and haemoperitoneum [ Fig. 1 The epidemiologic and presenting features all suggested towards the diagnosis of severe dengue. Hypotension and shock is a common feature of plasma leakage/shock syndrome of severe dengue. Abdominal pain might have been a feature of acalculous cholecystitis or acute pancreatitis, recognised atypical manifestations of dengue. But USG and CT scan of abdomen clearly identified the pathology, and the patient was finally diagnosed as a patient of 'spontaneous splenic rupture due to severe dengue'.
Initially, the patient was resuscitated with intravenous fluid and packed red cells, according to WHO guideline 1 . Inotropes were also required to normalize blood pressure. Fever was controlled by tepid sponging and paracetamol. After urgent surgical review, emergency laparotomy was arranged. Splenectomy and lavage of peritoneal cavity was done. There was a longitudinal rupture on the splenic surface [ Fig. 3 ] on macroscopic examination, and later, it was found normal histopathologically. Vaccinations were carried out post-operatively.
His post-operative recovery was uneventful. He was discharged after 2 weeks of hospital admission, with complete physical well-being and stable haemodynamics. In follow-up visit after 2 weeks of discharge, he was found healthy.
Discussion:
Dengue is the most rapidly spreading mosquito-borne disease, with increasing geographic expansion to newer regions and, even from urban to rural settings. 1 It is a selflimiting, systemic viral infection, caused by one of four single-stranded RNA viruses (Dengue virus type 1 through 4), of genus flavivirus, spread by mosquito of genus Aedes. 2 After an incubation period of 4-10 days, the illness begins abruptly and is followed by the three phases: febrile, critical and recovery. The acute febrile phase usually lasts 2-7 days and high fever is often accompanied by facial flushing, skin erythema, generalized body ache, myalgia, arthralgia and headache. A positive tourniquet test in this phase increases the probability of dengue. Around the time of defervescence, when the temperature drops to 37.5-38°C or less and remains below this level, usually on days 3-7 of illness, an increase in capillary permeability in parallel with increasing haematocrit levels may occur. If the patient survives the 24-48 hour critical phase, a gradual reabsorption of extravascular compartment fluid takes place in the following 48-72 hours. 1 Our patient presented on the 5 th day of illness, at the critical phase.
Most infections are asymptomatic, but a wide variety of clinical manifestations, from mild febrile illness to severe and fatal disease may take place. 2 Patients either suffer from dengue (that recover without major complications) with or without warning signs, or severe dengue. Presumptive diagnosis of dengue is made on epidemiologic and clinical basis, i.e. patients live in or travel to dengue endemic area, have fever and two of the followings, anorexia and nausea, rash, aches and pains, warning signs, leukopenia and positive Tourniquet test. The warning signs are abdominal pain or tenderness, persistent vomiting, clinical fluid accumulation, mucosal bleed, lethargy, restlessness, liver enlargement >2 cm, increase in haematocrit concurrent with rapid decrease in platelet count. 1 Young age, female gender, high body mass index, virus strain, and genetic variants have been identified as risk factors for severe dengue. Secondary dengue infection, in the form of two sequential infections by different serotypes, is also an epidemiologic risk factor for severe dengue. 2 Criteria for severe dengue includes severe plasma leakage leading to shock, serosal fluid accumulation with respiratory distress, severe bleeding, and AST or ALT e"1000, impaired consciousness, involvement of heart and, other organs. 1 To confirm dengue by laboratory test is important when there is no signs of plasma leakage. 1 Dengue can be detected directly (by detecting virus or viral components in serum) or indirectly (by serology). During the febrile phase, detection of soluble non-structural protein 1 (NS1) by ELISA is confirmatory. Viral nucleic acid can also be detected in serum by RT-PCR assay, at this stage. 1,2 IgM antibodies are the first immunoglobulin isotype to appear, detectable by days 3-5 after onset of illness, peak about two weeks after the onset of symptoms and then decline to undetectable levels over 2-3 months. Anti-dengue serum IgG is usually detectable at low titres at the end of the first week of illness, increases slowly thereafter, and remains detectable after several months, even for life. During a secondary infection, IgG is detectable at high levels, even in the acute phase. 1 As our patient was a resident of Dhaka, an established endemic dengue zone, and presented with fever, warning sign (abdominal pain) and positive Tourniquet test, there was no difficulty to reach his diagnosis. Furthermore, he developed signs of severe dengue, and anti-dengue antibodies also were positive.
Apart from the common clinical manifestations like fever, headache, retro-orbital pain, photophobia, arthralgia, and myalgia, atypical symptoms involving almost all systems of the body has also been reported in dengue. 3 Although quite a few cases of spontaneous splenic rupture in dengue has been reported, [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] it is a rare presentation. 3 Splenic rupture takes place most commonly due to trauma. Non-traumatic splenic rupture has been reported in infection (malaria, infectious mononucleosis, typhoid, dengue), malignancy (non-Hodgkin lymphoma, metastasis), metabolic disorders, connective tissue diseases (rheumatoid arthritis, systemic lupus erythematosus, polyarteritis nodosa, Wegener's granulomatosis) and haematological disorder (acute myeloid leukaemia, chronic lymphoid leukaemia). Spontaneous splenic rupture is termed when non-traumatic splenic rupture occurs in a histologically proven normal spleen, and is extremely rare. 5, 17 The exact mechanism is yet to understand completely, but hypothesised as 1) increased intrasplenic tension caused by cellular hyperplasia and engorgement, 2) compression by abdominal muscles during sneezing, coughing or defecation, and 3) vascular occlusion causing thrombosis and infarction, interstitial and sub-capsular bleed, stripping of the capsule and finally capsular rupture. 17 In dengue, it is thought to be due to a combination of coagulation factors and severe thrombocytopenia, but again, the mechanism is not fully clear. 5 Splenic rupture needs a high index of suspicion for diagnosis. It can occur in both uncomplicated and complicated/severe dengue. Abdominal pain is usually the presenting symptom, which can easily be mistaken for acalculous cholecystitis, a relatively common complication of dengue. Hypotension is frequently associated with complication of plasma leakage in dengue, and even an experienced clinician may overlook, rather than to associate with splenic rupture. This may lead even to unwanted loss of life. Imaging (USG and CT) of the abdomen can easily identify the complication, so it should always be considered in a patient of suspected dengue presenting with abdominal pain and hypotension. Early surgical intervention and appropriate supportive management is required for successful outcome of patient. 5, 17 
